. Optimization of on-chip cell capture incubation time. Whole blood samples were incubated on functionalized microchips between 10 and 60 minutes and the number of captured cells were counted at the end of the incubation times.
Cell capture efficiency and specificity evaluations
Captured cells were fixed with 4% (v/v) paraformaldehyde solution in PBS for 10 minutes. After fixation, cells were incubated with 0.2% (v/v) Triton X-100 for 5 minutes. Channels were washed with ice-cold PBS after every step. FITC anti-human CD4 antibody (357406, BioLegend) was added to the chip and incubated for 1 hour in a dark room at room temperature.
After the incubation, the channel was washed and captured cells were stained with 0.2% (v/v) DAPI solution for 15 minutes in a dark room at room temperature. DAPI was obtained from Sigma-Aldrich (stock concentration: 5mg DAPI in 1 mL of deionized water). DAPI is a cell permeable fluorescent minor groove-binding probe for DNA which binds to the minor groove of double-stranded DNA, forming a stable complex.
A fluorescent microscope (Observer D1, Zeiss) was used for bright field and fluorescent imaging. Cells stained with blue represented DAPI, whereas cells in green represented CD4+ T cells tagged with FITC. The ratio between the CD4+ T cells stained in green to other cells (green/blue) was measured to calculate the specificity.
Similarly, in evaluating cell capture efficiency, spiked PBS samples with known CD4 concentrations were loaded into microchips and were incubated for 30 minutes. We measured the number of cells on-chip before and after washing step. The cell capture efficiency was estimated to be 84%.
Cell capture efficiency was calculated by using the following formula: 
